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SOLUTION: This new microorganism belongs to the genus Bacillus and has the ability to decompose a sludge at >40° C 
temperature under alkaline conditions of pH 8-13, preferably 9-12. The new microorganism has a protease activity and is 
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the sludge under the alkaline conditions. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The new microorganism which has the capacity which belongs to Bacillus and disassembles sludge in alkaline 
conditions. 

[Claim 2] The new microorganism which has the capacity which belongs to Bacillus and disassembles sludge at alkaline 
conditions and the temperature of 40 degrees C or more. 

[Claim 3] The new microorganism according to claim 1 or 2 whose alkaline conditions are pH 8-13. 
[Claim 4] The new microorganism according to claim 3 whose pH is 9-12. 

[Claim 5] A new microorganism given in either of claims 1-4 which have protease activity at least. 

[Claim 6] Bacillus deposited as a life **** mycoparasite No. 16922 which has the capacity which disassembles sludge sp.Q2~1 
share. 

[Claim 7] Bacillus deposited as a life **** mycoparasite No. 16923 which has the capacity which disassembles sludge sp.Q3 
share. 

[Claim 8] The sludge-disposal approach characterized for the microorganism belonging to Bacillus by independent or mixing, 
adding to sludge and processing in alkaline conditions. 

[Claim 9] The sludge-disposal approach according to claim 8 that temperature is 40 degrees C or more. 
[Claim 10] The sludge-disposal approach according to claim 8 or 9 that alkaline conditions are pH 8~13. 
[Claim 11] The sludge-disposal approach according to claim 10 that pH is 9~12. 

[Claim 12] The sludge-disposal approach given in either of claims 8-11 in which at least one of the microorganisms belonging to 
Bacillus has protease activity at least 

[Claim 13] The sludge-disposal approach given in either of claims 8-12 whose microorganisms belonging to Bacillus are new 
microorganisms given in either of claims 1-7. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the art of sludge which abolishes reduction-izing or generating of sludge which 
used the new microorganism which disassembles the sludge generated in the waste water treatment by the activated sludge 
process, and this microorganism. 
[0002] 

[Description of the Prior Art] There is an activated sludge process as the current typical waste- water-treatment approach. In 
an activated sludge process, a microorganism is made to decompose the BOD component under wastewater under aerobic 
conditions, solid liquid separation of the processing liquid is carried out, and it discharges out of a system by using supernatant 
liquid as treated water. Some sludge which precipitated by solid liquid separation is returned to an aerator. Although a part of 
excess sludge is reused as soil amelioration material and a compost ingredient, it is necessary to dispose of most. As the 
disposal approach of excess sludge, after pretreating dehydration, incineration, etc., the approach of discarding by reclamation 
etc. is in use. It is necessary to prepare the dehydrator and dryer which consume big power for processing of the excess sludge 
generated in large quantities by this approach. In destroying by fire, a lot of heat energy is needed. Moreover, it reclaims land on 
a shortage of money of a reclamation disposal-field place, or the problem of regulation, and abandonment costs have been going 
up every year. 

[0003] On the other hand, the approaches of reduction-izing sludge and reducing an excess sludge yield are various attempt 

Although there is an anaerobic digestion method as an existing technique of performing reduction-ization of excess 
sludge, the residence time takes ten to 30 day, and since an equipment scale becomes large, it has not spread. 
[0004] In addition, as an approach proposed, there is sludge reduction-ization by the physicochemical approach, and the living 
thing-approach and the living thing-approach combined with various kinds of sludge head end processes etc. 
[0005] Processing of the sludge by the wet oxidation in JP,4~78496,A, processing of the sludge by the supercritical water in 
JP,9-276900,A, etc. are the sludge reduction-ized approaches of having used the physicochemical approach. 
[0006] By the living thing-approach, there is the approach of carrying out reduction-ization of sludge etc. by repeating the 
thermophile digestion and mesophilic living thing digestion in the Patent Publication Heisei No. 509986 [ six to ] official report. 
[0007] By the living thing-approach combined with various head end processes, after pretreating sludge chemically or physically, 
the approach of carrying out microorganism treatment aversion-wise or aerobically etc. is examined. By pretreating sludge 
compulsorily, this is the approach which aimed at shortening the processing time by the latter microorganism. For example, 
JP.59-105897.A pretreats sludge for ozone and raises the digestive effectiveness of an anaerobic digestion process. JP,7- 
1 1 6685.A and JP,8-1 9789.A perform reduction-ization of sludge by the aerobic tub, after processing a sludge cell wall for ozone, 
and in JP,3-8496,A, alkali or a mineral acid is added to sludge, and after processing under alkali conditions or acid conditions, it 
carries out an aerobic treatment. After JP,4-326998,A and JP,5-345200,A perform heat alkali treatment by warming at the 
same time it makes sludge into alkalinity and advance solubilization, they are the approach of carrying out aversion processing 
near neutrality, further — JP,8-229595,A and JP.8-243595.A — warming of sludge — it is the approach of performing 
solubilization by processing. JP,58-76200,A pretreats sludge ultrasonically and improves the digestive effectiveness of an 
anaerobic digestion method. After JP,9-1 1 7800.A heat-treats sludge under surfactant existence and carries out solubilization 
processing of the sludge, it performs a sludge disposal by returning an aerator. After JP,9~206785,A carries out anaerobic 
treatment of the sludge, it performs ozonization or high-pressure pulse discharge processing, and performs reduction-ization of 
sludge by returning an anaerobic treatment process. JP,57-19719,B and JP,6-206088,A ozonize sludge, return it to an aerator, 
and process sludge. JP,8-1183,A processes sludge by carrying out ozonization and heat-treatment and returning sludge to an 
aerator. JP.9-10791.A processes sludge by returning an aerator, after carrying out high temperature processing of the sludge. 
Moreover, the approach of adding a thermophilic microorganism, as it is in JP,9-253699,A as a sludge solubilization means is 
also proposed. 

[0008] Although the sludge-disposal approach which carries out aeration under existence of aerobic bacteria under alkaline 
conditions and which is returned to a biological treatment process is also proposed as it is in JP,9-136097,A, this aims at 
making fewer than before the amount of acid chemicals added for neutralization after solubilization by alkali addition. 
[0009] However, a facility and a running cost attach highly the sludge-disposal approaches, such as old wet oxidation, 
supercritical water, a supersonic wave, ozone, and a high-pressure pulse discharge. By the approach of repeating thermophile 
digestion and mesophilic living thing digestion, many tubs are needed. As for the approach of adding an acid, alkali, and a 
surfactant, the cost of the chemical used poses a problem. Furthermore, when an acid and alkali are added, the facility for 
neutralization and chemical cost are also required. By the approach of heating to an elevated temperature, the cost rise for 
heating poses a problem. Moreover, after pretreating sludge, by the approach of carrying out microorganism treatment aversion- 
wise or aerobically, a pretreatment tub and a microorganism treatment tub are needed at least, and many tooth spaces are 
taken and it becomes **** with A microorganism treatment tub is used also [ activated sludge tank ], since the BOD 

load itself has hardly changed processing before only by solubilizing sludge in a head end process even when returning the 
pretreated sludge, the load of an activated sludge tank is raised greatly, there is a problem that it can apply only when 
allowances are in the throughput of an activated sludge tank, and a method which can perform not only solubilization of sludge 
but reduction-ization sharply with little tub configuration is desired. 
[0010] 

[Problem(s) to be Solved by the Invention] Generating of excess sludge is raised as one of the troubles of the waste water 
treatment by the activated sludge process. The purpose of this invention is offering the approach of abolishing reduction-izing 
or generating of sludge. 
[0011] 

[Means for Solving the Problem] the sludge which can be grown on unsuitable sludge solubilization conditions for growth of a 
microorganism called high alkalinity and an elevated temperature as a result of inquiring wholeheartedly, in order that this 
invention persons may perform reduction-ization of sludge more efficient — it resulted that prolonged acclimatization was not 
needed and-izing of the sludge could be carried out [ **** ] epoch-makingly in a header and this invention by acquiring a new 
microorganism with resolution and adding this microorganism to sludge. 
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[0012] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 

[001 3] the sludge which can be grown on unsuitable sludge solubilization conditions for growth of a microorganism called high 
alkalinity and an elevated temperature by this invention — by acquiring a new microorganism with resolution and using this 
microorganism, while solubilizing sludge by high alkalinity and the high temperature service, it aimed at disassembling the sludge 
by the microorganism. 

[0014] The new sludge decomposition microorganism clarified by this invention is acquirable by "the acquisition approach of the 
sludge decomposition microorganism characterized by pH cultivating the culture medium containing the sludge generated with 
an activated sludge process under eight or more conditions." That is, the following acquisition approaches can be used. 
[0015] (1) The acquisition approach of the sludge decomposition microorganism characterized by pH cultivating the culture 
medium containing the sludge generated with an activated sludge process under eight or more conditions. 

[0016] (2) The acquisition approach of the sludge decomposition microorganism of (1) characterized by pH being maintained by 
12 or less [ 9 or more ] as conditions. 

[0017] (3) (1) characterized by temperature conditions being 40 degrees C or more, or the acquisition approach of a sludge 
decomposition microorganism given in (2). 

[0018] (4) (1) characterized by being aerobic conditions, or the acquisition approach of a sludge decomposition microorganism 
given in (3). 

[0019] (5) (1) characterized by once raising pH to nine or more, or the acquisition approach of a sludge decomposition 
microorganism given in (4). 

[0020] (6) The acquisition approach of the sludge decomposition microorganism given in (5) characterized by repeating once 
raising pH or more to nine. 

[0021] (7) The acquisition approach of the sludge decomposition microorganism given in (5) characterized by reducing pH 
gradually once raising pH to nine or more. 

[0022] (8) The sludge decomposition microorganism acquisition approach given in (1) characterized by using at least one or 
more sorts chosen from the calcium hydroxide, the sodium hydroxide, and the sodium carbonate as drugs used in order to 
maintain pH or more to eight. 

[0023] When pH cultivates on eight or more conditions, it grows preferentially under these conditions, and the culture medium 
containing sludge is made into a nutrient, namely, the ratio of the microorganism which has the capacity which carries out 
decomposition processing of this culture medium is raised, and it becomes possible to make it only it ultimately. Moreover, it 
becomes possible to heighten the capacity of this microorganism further or to also make it actualize further, that is, after 
cultivating the culture medium containing sludge under specific conditions and accepting growth of a microorganism, by 
repeating the activity which moves the part to new culture medium, and continues culture further, the microorganism which 
participates in sludge decomposition is accumulated and decomposition activity can be raised to some extent until. Furthermore, 
that activity can be stabilized by repeating culture for this microorganism continuously as a seed. In addition, although the 
lowered minimum pH of a result should be eight or more Since many following [ neutrality ] also exist [ optimum pH / the 
marginal growth pH ] in the microorganism of 8 to 1 0, Also in case the fall phenomenon of pH by an organic acid etc. may 
progress too much, or the actuation which raises pH may be overdue a little, pH may be temporarily less than 8, it is made a 
state of preservation or a microorganism acquisition activity and a sludge-disposal activity are stopped, pH may be less than 8. 
[0024] Although addition of a sodium hydroxide, a potassium hydroxide, a calcium hydroxide, a magnesium hydroxide, a sodium 
carbonate, a sodium hydrogencarbonate, etc. is mentioned to the approach of the alkalinization in this invention, independent or 
using together and using are most desirable about a calcium hydroxide or a sodium hydroxide, and a sodium carbonate. What is 
necessary is just to add an addition in the state of a solid state or a water solution that what is necessary is just the amount 
which can attain eight or more pH, although it changes with the class of sludge, temperature, and conditions. For example, in the 
case of a sodium carbonate, MLSS concentration can raise pH by 0.1% of addition of AUW to 8.5 to the sludge of 20 g/L In the 
case of a calcium hydroxide and a sodium hydroxide, it can be made more into high alkali by still more nearly little addition, but 
since the solubilization operation over the part sludge is strong, the inclination for pH to tend to fall with a sludge decomposition 
product is shown. Moreover, the inclination for a sodium carbonate to maintain early pH to some extent by pH buffer action is 
seen. Then, more proper processing conditions are acquired as these reagents should try to combine. Moreover, when a calcium 
hydroxide is used, the sedimentation nature of processing sludge improves. Although it is surmised that it will be because a part 
of calcium ion is incorporated in sludge in a certain form, it is unknown for details. It is thought that it is meaningful to use a 
comparatively cheap calcium hydroxide for a part or all of an alkalinization agent also when disposing of the sludge after 
reduction-ized processing. 

[0025] the microorganism used for a sludge disposal by this invention — alkaline conditions (pH 8-13 preferably the range of 9- 
12), and the desirable sludge which can be grown alkaline conditions and in 40 degrees C or more — although what is necessary 
is just a microorganism with resolving power — bacillus sp.Q2-1 share (life **** mycoparasite No. 16922) and bacillus sp.Q3 
share (life **** mycoparasite No, 16923) or its combination is desirable. These two shares of physiological properties are shown 
in Tables 1-4. The symptom of a physiological property followed the classification of a revised edition microorganism, the work 
edited by <bottom> Takeharu Hasegawa, and Japan Scientific Societies Press (1990). [ of identification ] When pH was made 
into alkalinity by culture, it adjusted by adding a sodium carbonate or a sodium hydroxide. 
[0026] 
[Table 1] 
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[Table 2] 
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[Table 3] 
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[Table 4] 
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[0030] the result of having tested the result by comparison to Bergey's manual of systematic bacteriology volume 2 (1984) — 
these two shares — Bacillus pumilus — it turned out that it is the stock of a relative. However, these two shares are the point 
that nitrate reduction is a positivity, and a bacillus. The sp.Q2-1 share was a new strain to which the point that VP test is 
negative belongs to Bacillus unlike Bacillus pumilus. 

[0031] Although the sludge generated when waste industrial waters are processed with an activated sludge process is being 
used for the sludge processed by the new microorganism of this invention, it is not limited to this and can fully be applied to 
processed material which has many fungus bodies in a BOD load, for example, sludge etc. 

[0032] When adding the new microorganism of this invention to sludge, every culture medium and a microorganism may be 
condensed and the microorganism which could add the seed fungus to sludge, could be made to increase in sludge, and was 
cultivated with sludge or culture medium may be added to sludge. In order to use the secrete of a microorganism furthermore, 
the culture supernatant of a microorganism may be added to sludge. Moreover, you may use it, combining these addition 
approaches suitably. By adding as mentioned above, high alkalinity, and an elevated temperature and prolonged acclimatization 
are not needed, but a sludge disposal can be started. 

[0033] pH conditions of the sludge disposal by the new microorganism of this invention have desirable pH 9-12 to pH 8—1 3 and 
a pan. With [ pH ] eight [ or more ], this can solubilize sludge efficiently as compared with the time only of only warming, but it is 
because drug solution cost costs upwards dearly by too high pH and growth of a microorganism becomes difficult. As 
temperature conditions, 40 degrees C or more 60 degrees C or less are preferably desirable 40 degrees G or more 80 degrees C 
or less. The condition for growth generally considered to be desirable to propagation of a microorganism is near pH neutrality, 
and temperature conditions are near a room temperature. For example, the microorganism of an activated sludge tank is 20-30 
degrees C, and the highest is also made into 35-degree-C order. It becomes possible to grow the new microorganism of this 
invention preferentially at the same time it solubilizes sludge by making sludge-disposal conditions into high alkalinity and a high 
temperature service. 
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[0034] 

[Example] Hereafter, although invention is explained in more detail using an example, the range of this invention is not the 
object limited to this. What diluted the excess sludge collected from the chemistry industrial-liquid-waste treatment facility until 
MLSS was set to 20,000 ppm was used for the sludge used in the example. The result of each example and the example of a 
comparison is shown in Table 5. 

[0035] Example 1 desiccation bouillon (NISSUI PHARMACEUTICAL) 30 g/L, sodium carbonate Culture medium 5 ml of 10 g/L 
was put into the test tube (diameter of 18 mm x180 mm length), after sterilizing, inoculation of the Bacillus sp.Q2-1 share (life 
**** microorganism **** No. 1 6922) was carried out, and it cultivated by both-way shaking 1 20 rpm at 45 degrees C for 24 
hours, and preculture liquid was obtained. Sludge 32 ml and sodium-carbonate 100 g/L liquid 4 ml were mixed, it put into the 
flask with a 200 ml ** baffle, and before ****** 4 ml was added. Rotation shaking 1 20 rpm was carried out at 45 degrees C. The 
rate of the formation of MLSS reduction three days after processing was 44.5%. 

[0036] Example 2 desiccation bouillon (NISSUI PHARMACEUTICAL) 30 g/L, sodium carbonate Culture medium 5 ml of 10 g/L 
was put into the test tube (diameter of 18 mm x180 mm length), after sterilizing, inoculation of the Bacillus sp.Q3 share (life 
**** microorganism **** No. 1 6923) was carried out, and it cultivated by both-way shaking 1 20 rpm at 45 degrees C for 24 
hours, and preculture liquid was obtained. Sludge 32 ml and sodium-carbonate 100 g/L liquid 4 ml were mixed, it put into the 
flask with a 200 ml ** baffle, and before ****** 4 ml was added. Rotation shaking 120 rpm was carried out at 45 degrees C. The 
rate of the formation of MLSS reduction three days after processing was 43.7%. 

[0037] Using Bacillus sp.Q2-1 share (life **** microorganism **** No. 16922) and Bacillus sp.Q3 share (life **** microorganism 
**** No. 1 6923) before ****** obtained in the example 3 examples 1 and 2, sludge 32 ml and sodium-carbonate 1 00 g/L liquid 
4 ml were mixed, it put into the flask with a 200 ml ** baffle, and two before ****** ml each was added. Rotation shaking 120 
rpm was carried out at 45 degrees C. The rate of the formation of MLSS reduction three days after processing was 44.8%. 
[0038] Example of comparison 1 sludge 32 ml and sodium-carbonate 100 g/L liquid 4 ml are mixed, and it puts into a flask with 
a 200 ml ** baffle, and is water. 4 ml was added. Rotation shaking 120 rpm was carried out at 45 degrees C. The rate of the 
formation of MLSS reduction three days after processing was 26.4%. 
[0039] 
[Table 5] 
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[0040] 

[Effect of the Invention] If sludge decomposition down stream processing is prepared in the waste- water-treatment process by 
the conventional active sludge, since it will become possible easily by operation of this invention to perform decomposition 
processing of sludge, reduction or generating can be abolished for the yield of excess sludge. 



[Translation done.] 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the art of sludge which abolishes reductionHzing or generating of sludge which 
used the new microorganism which disassembles the sludge generated in the waste water treatment by the activated sludge 
process, and this microorganism. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] There is an activated sludge process as the current typical waste- water-treatment approach. In 
an activated sludge process, a microorganism is made to decompose the BOD component under wastewater under aerobic 
conditions, solid liquid separation of the processing liquid is carried out, and it discharges out of a system by using supernatant 
liquid as treated water. Some sludge which precipitated by solid liquid separation is returned to an aerator. Although a part of 
excess sludge is reused as soil amelioration material and a compost ingredient, it is necessary to dispose of most. As the 
disposal approach of excess sludge, after pretreating dehydration, incineration, etc., the approach of discarding by reclamation 
etc. ts in use. It is necessary to prepare the dehydrator and dryer which consume big power for processing of the excess sludge 
generated in large quantities by this approach. In destroying by fire, a lot of heat energy is needed. Moreover, it reclaims land on 
a shortage of money of a reclamation disposal-field place, or the problem of regulation, and abandonment costs have been going 
up every year. 

[0003] On the other hand, the approaches of reduction-izing sludge and reducing an excess sludge yield are various attempt 

Although there is an anaerobic digestion method as an existing technique of performing reduction-ization of excess 
sludge, the residence time takes ten to 30 day, and since an equipment scale becomes large, it has not spread. 
[0004] In addition, as an approach proposed, there is sludge reduction-ization by the physicochemical approach, and the living 
thing-approach and the living thing-approach combined with various kinds of sludge head end processes etc. 
[0005] Processing of the sludge by the wet oxidation in JP.4-78496.A, processing of the sludge by the supercritical water in 
JP.9-276900.A, etc. are the sludge reductionHzed approaches of having used the physicochemical approach. 
[0006] By the living thing-approach, there is the approach of carrying out reduction-ization of sludge etc. by repeating the 
thermophile digestion and mesophilic living thing digestion in the Patent Publication Heisei No. 509986 [ six to ] official report. 
[0007] By the living thing-approach combined with various head end processes, after pretreating sludge chemically or physically, 
the approach of carrying out microorganism treatment aversion-wise or aerobically etc. is examined. By pretreating sludge 
compulsorily, this is the approach which aimed at shortening the processing time by the latter microorganism. For example, 
JP,59~105897,A pretreats sludge for ozone and raises the digestive effectiveness of an anaerobic digestion process. JP,7- 
116685.A and JP,8~19789,A perform reduction-ization of sludge by the aerobic tub, after processing a sludge cell wall for ozone, 
and in JP.3-8496.A, alkali or a mineral acid is added to sludge, and after processing under alkali conditions or acid conditions, it 
carries out an aerobic treatment. After JP.4-326998.A and JP,5~345200,A perform heat alkali treatment by warming at the 
same time it makes sludge into alkalinity and advance solubilization, they are the approach of carrying out aversion processing 
near neutrality, further — JP,8-229595,A and JP.8-243595.A — warming of sludge — it is the approach of performing 
solubilization by processing. JP,58-76200,A pretreats sludge ultrasonically and improves the digestive effectiveness of an 
anaerobic digestion method. After JP,9~1 1 7800.A heat-treats sludge under surfactant existence and carries out solubilization 
processing of the sludge, it performs a sludge disposal by returning an aerator. After JP,9-206785,A carries out anaerobic 
treatment of the sludge, it performs ozonization or high-pressure pulse discharge processing, and performs reduction-ization of 
sludge by returning an anaerobic treatment process. JP.57-1971 9,B and JP,6-206088,A ozonize sludge, return it to an aerator, 
and process sludge. JP,8~1 1 83,A processes sludge by carrying out ozonization and heat-treatment and returning sludge to an 
aerator. JP.9-10791.A processes sludge by returning an aerator, after carrying out high temperature processing of the sludge. 
Moreover, the approach of adding a thermophilic microorganism, as it is in JP,9-253699,A as a sludge solubilization means is 
also proposed. 

[0008] Although the sludge-disposal approach which carries out aeration under existence of aerobic bacteria under alkaline 
conditions and which is returned to a biological treatment process is also proposed as it is in JP,9-136097,A, this aims at 
making fewer than before the amount of acid chemicals added for neutralization after solubilization by alkali addition. 
[0009] However, a facility and a running cost attach highly the sludge-disposal approaches, such as old wet oxidation, 
supercritical water, a supersonic wave, ozone, and a high-pressure pulse discharge. By the approach of repeating thermophile 
digestion and mesophilic living thing digestion, many tubs are needed. As for the approach of adding an acid, alkali, and a 
surfactant, the cost of the chemical used poses a problem. Furthermore, when an acid and alkali are added, the facility for 
neutralization and chemical cost are also required. By the approach of heating to an elevated temperature, the cost rise for 
heating poses a problem. Moreover, after pretreating sludge, by the approach of carrying out microorganism treatment aversion- 
wise or aerobically, a pretreatment tub and a microorganism treatment tub are needed at least, and many tooth spaces are 
taken and it becomes **** with A microorganism treatment tub is used also [ activated sludge tank ], since the BOD 

load itself has hardly changed processing before only by solubilizing sludge in a head end process even when returning the 
pretreated sludge, the load of an activated sludge tank is raised greatly, there is a problem that it can apply only when 
allowances are in the throughput of an activated sludge tank, and a method which can perform not only solubilization of sludge 
but reduction-ization sharply with little tub configuration is desired. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] If sludge decomposition down stream processing is prepared in the waste-water-treatment process by 
the conventional active sludge, since it will become possible easily by operation of this invention to perform decomposition 
processing of sludge, reduction or generating can be abolished for the yield of excess sludge. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Generating of excess sludge is raised as one of the troubles of the waste water 
treatment by the activated sludge process. The purpose of this invention is offering the approach of abolishing reduction-izing 
or generating of sludge. 



[Translation done.] 
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MEANS 

[Means for Solving the Problem] the sludge which can be grown on unsuitable sludge solubilization conditions for growth of a 
microorganism called high alkalinity and an elevated temperature as a result of inquiring wholeheartedly, in order that this 
invention persons may perform reduction-ization of sludge more efficient — it resulted that prolonged acclimatization was not 
needed and-izing of the sludge could be carried out [ **** ] epoch-makingly in a header and this invention by acquiring a new 
microorganism with resolution and adding this microorganism to sludge. 
[0012] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 

[0013] the sludge which can be grown on unsuitable sludge solubilization conditions for growth of a microorganism called high 
alkalinity and an elevated temperature by this invention — by acquiring a new microorganism with resolution and using this 
microorganism, while solubilizing sludge by high alkalinity and the high temperature service, it aimed at disassembling the sludge 
by the microorganism. 

[0014] The new sludge decomposition microorganism clarified by this invention is acquirable by "the acquisition approach of the 
sludge decomposition microorganism characterized by pH cultivating the culture medium containing the sludge generated with 
an activated sludge process under eight or more conditions." That is, the following acquisition approaches can be used. 
[0015] (1) The acquisition approach of the sludge decomposition microorganism characterized by pH cultivating the culture 
medium containing the sludge generated with an activated sludge process under eight or more conditions. 

[0016] (2) The acquisition approach of the sludge decomposition microorganism of (1) characterized by pH being maintained by 
12 or less [ 9 or more ] as conditions. 

[0017] (3) (1) characterized by temperature conditions being 40 degrees C or more, or the acquisition approach of a sludge 
decomposition microorganism given in (2). 

[001 8] (4) (1 ) characterized by being aerobic conditions, or the acquisition approach of a sludge decomposition microorganism 
given in (3). 

[0019] (5) (1) characterized by once raising pH to nine or more, or the acquisition approach of a sludge decomposition 
microorganism given in (4). 

[0020] (6) The acquisition approach of the sludge decomposition microorganism given in (5) characterized by repeating once 
raising pH or more to nine. 

[0021] (7) The acquisition approach of the sludge decomposition microorganism given in (5) characterized by reducing pH 
gradually once raising pH to nine or more. 

[0022] (8) The sludge decomposition microorganism acquisition approach given in (1) characterized by using at least one or 
more sorts chosen from the calcium hydroxide, the sodium hydroxide, and the sodium carbonate as drugs used in order to 
maintain pH or more to eight. 

[0023] When pH cultivates on eight or more conditions, it grows preferentially under these conditions, and the culture medium 
containing sludge is made into a nutrient, namely, the ratio of the microorganism which has the capacity which carries out 
decomposition processing of this culture medium is raised, and it becomes possible to make it only it ultimately. Moreover, it 
becomes possible to heighten the capacity of this microorganism further or to also make it actualize further, that is, after 
cultivating the culture medium containing sludge under specific conditions and accepting growth of a microorganism, by 
repeating the activity which moves the part to new culture medium, and continues culture further, the microorganism which 
participates in sludge* decomposition is accumulated and decomposition activity can be raised to some extent until. Furthermore, 
that activity can be stabilized by repeating culture for this microorganism continuously as a seed. In addition, although the 
lowered minimum pH of a result should be eight or more Since many following [ neutrality ] also exist [ optimum pH / the 
marginal growth pH ] in the microorganism of 8 to 10, Also in case the fall phenomenon of pH by an organic acid etc. may 
progress too much, or the actuation which raises pH may be overdue a little, pH may be temporarily less than 8, it is made a 
state of preservation or a microorganism acquisition activity and a sludge-disposal activity are stopped, pH may be less than 8. 
[0024] Although addition of a sodium hydroxide, a potassium hydroxide, a calcium hydroxide, a magnesium hydroxide, a sodium 
carbonate, a sodium hydrogencarbonate, etc. is mentioned to the approach of the alkalinization in this invention, independent or 
using together and using are most desirable about a calcium hydroxide or a sodium hydroxide, and a sodium carbonate. What is 
necessary is just to add an addition in the state of a solid state or a water solution that what is necessary is just the amount 
which can attain eight or more pH, although it changes with the class of sludge, temperature, and conditions. For example, in the 
case of a sodium carbonate, MLSS concentration can raise pH by 0.1% of addition of AUW to 8.5 to the sludge of 20 g/L In the 
case of a calcium hydroxide and a sodium hydroxide, it can be made more into high alkali by still more nearly little addition, but 
since the solubilization operation over the part sludge is strong, the inclination for pH to tend to fall with a sludge decomposition 
product is shown. Moreover, the inclination for a sodium carbonate to maintain early pH to some extent by pH buffer action is 
seen. Then, more proper processing conditions are acquired as these reagents should try to combine. Moreover, when a calcium 
hydroxide is used, the sedimentation nature of processing sludge improves. Although it is surmised that it will be because a part 
of calcium ion is incorporated in sludge in a certain form, it is unknown for details. It is thought that it is meaningful to use a 
comparatively cheap calcium hydroxide for a part or all of an alkalinization agent also when disposing of the sludge after 
reductionHzed processing. 

[0025] the. microorganism used for a sludge disposal by this invention — alkaline conditions (pH 8-13 preferably the range of 9- 
12), and the desirable sludge which can be grown alkaline conditions and in 40 degrees C or more — although what is necessary 
is just a microorganism with resolving power — bacillus sp.Q2~1 share (life **** mycoparasite No. 16922) and bacillus sp.Q3 
share (life **** mycoparasite No. 1 6923) or its combination is desirable. These two shares of physiological properties are shown 
in Tables 1-4. The symptom of a physiological property followed the classification of a revised edition microorganism, the work 
edited by <bottom> Takeharu Hasegawa, and Japan Scientific Societies Press (1990). [ of identification ] When pH was made 
into alkalinity by culture, it adjusted by adding a sodium carbonate or a sodium hydroxide. 
[0026] 
[Table 1] 
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[0029] 
[Table 4] 
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[0030] the result of having tested the result by comparison to Bergey's manual of systematic bacteriology volume 2 (1984) — 
these two shares — Bacillus pumilus — it turned out that it is the stock of a relative. However, these two shares are the point 
that nitrate reduction is a positivity, and a bacillus. The sp.Q2-1 share was a new strain to which the point that VP test is 
negative belongs to Bacillus unlike Bacillus pumilus. 

[0031] Although the sludge generated when waste industrial waters are processed with an activated sludge process is being 
used for the sludge processed by the new microorganism of this invention, it is not limited to this and can fully be applied to 
processed material which has many fungus bodies in a BOD load, for example, sludge etc. 

[0032] When adding the new microorganism of this invention to sludge, every culture medium and a microorganism may be 
condensed and the microorganism which could add the seed fungus to sludge, could be made to increase in sludge, and was 
cultivated with sludge or culture medium may be added to sludge. In order to use the secrete of a microorganism furthermore, 
the culture supernatant of a microorganism may be added to sludge. Moreover, you may use it, combining these addition 
approaches suitably. By adding as mentioned above, high alkalinity, and an elevated temperature and prolonged acclimatization 
are not needed, but a sludge disposal can be started. 

[0033] pH conditions of the sludge disposal by the new microorganism of this invention have desirable pH 9-12 to pH 8-13 and 
a pan. With [ pH ] eight [ or more ], this can soiubilize sludge efficiently as compared with the time only of only warming, but it is 
because drug solution cost costs upwards dearly by too high pH and growth of a microorganism becomes difficult. As 
temperature conditions, 40 degrees C or more 60 degrees C or less are preferably desirable 40 degrees C or more 80 degrees C 
or less. The condition for growth generally considered to be desirable to propagation of a microorganism is near pH neutrality, 
and temperature conditions are near a room temperature. For example, the microorganism of an activated sludge tank is 20-30 
degrees C, and the highest is also made into 35-degree-C order. It becomes possible to grow the new microorganism of this 
invention preferentially at the same time it solubilizes sludge by making sludge-disposal conditions into high alkalinity and a high 
temperature service. 
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[Example] Hereafter, although invention is explained in more detail using an example, the range of this invention is not the 
object limited to this. What diluted the excess sludge collected from the chemistry industriaHiquid-waste treatment facility until 
MLSS was set to 20,000 ppm was used for the sludge used in the example. The result of each example and the example of a 
comparison is shown in Table 5. 

[0035] Example 1 desiccation bouillon (NISSUI PHARMACEUTICAL) 30 g/L, sodium carbonate Culture medium 5 ml of 10 g/L 
was put into the test tube (diameter of 18 mm x180 mm length), after sterilizing, inoculation of the Bacillus sp.Q2~1 share (life 
**** microorganism **** No. 1 6922) was carried out, and it cultivated by both-way shaking 1 20 rpm at 45 degrees C for 24 
hours, and preculture liquid was obtained. Sludge 32 ml and sodium-carbonate 100 g/L liquid 4 ml were mixed, it put into the 
flask with a 200 ml ** baffle, and before ****** 4 ml was added. Rotation shaking 1 20 rpm was carried out at 45 degrees C. The 
rate of the formation of MLSS reduction three days after processing was 44.5%. 

[0036] Example 2 desiccation bouillon (NISSUI PHARMACEUTICAL) 30 g/L, sodium carbonate Culture medium 5 ml of 10 g/L 
was put into the test tube (diameter of 18 mm x180 mm length), after sterilizing, inoculation of the Bacillus sp.Q3 share (life 
**** microorganism **** No. 16923) was carried out, and it cultivated by both-way shaking 120 rpm at 45 degrees C for 24 
hours, and preculture liquid was obtained. Sludge 32 ml and sodium-carbonate 100 g/L liquid 4 ml were mixed, it put into the 
flask with a 200 ml ** baffle, and before ****** 4 ml was added. Rotation shaking 120 rpm was carried out at 45 degrees C. The 
rate of the formation of MLSS reduction three days after processing was 43.7%. 

[0037] Using Bacillus sp.Q2-1 share (life **** microorganism **** No. 16922) and Bacillus sp.Q3 share (life **** microorganism 
**** No. 16923) before ****** obtained in the example 3 examples 1 and 2, sludge 32 ml and sodium-carbonate 100 g/L liquid 
4 ml were mixed, it put into the flask with a 200 ml ** baffle, and two before ****** ml each was added. Rotation shaking 1 20 
rpm was carried out at 45 degrees C. The rate of the formation of MLSS reduction three days after processing was 44.8%. 
[0038] Example of comparison 1 sludge 32 ml and sodium-carbonate 1 00 g/L liquid 4 ml are mixed, and it puts into a flask with 
a 200 ml ** baffle, and is water. 4 ml was added. Rotation shaking 1 20 rpm was carried out at 45 degrees C. The rate of the 
formation of MLSS reduction three days after processing was 26.4%. 
[0039] 
[Table 5] 
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